The single dose pharmacokinetic profile of a novel oral human parathyroid hormone formulation in healthy postmenopausal women.
Parathyroid hormone (PTH), currently the only marketed anabolic treatment for osteoporosis, is available as the full-length hormone, human PTH1-84, or as the human PTH1-34 fragment (teriparatide). Both must be administered as a daily subcutaneous (sc) injection. A new oral formulation of human PTH1-34 (PTH134) is being developed as a more convenient option for patients. In this single-center, partially-blinded, incomplete cross-over study, the safety, tolerability, and exposure of oral PTH134 (teriparatide combined with 2 different quantities of the absorption enhancer 5-CNAC) were assessed in 32 healthy postmenopausal women. 16 subjects were randomized to receive 4 single doses out of 6 different treatments: placebo, teriparatide 20 μg sc, or 1, 2.5, 5 or 10 mg of oral PTH134 formulated with 200 mg 5-CNAC. Subsequently, another 16 subjects were randomized to receive 4 out of 6 different treatments: placebo, teriparatide 20 μg sc, or 2.5 or 5 mg of oral PTH134 formulated with either 100 or 200 mg 5-CNAC. Doses were given ≥6 days apart. All doses of PTH134 were rapidly absorbed, and showed robust blood concentrations in a dose-dependent manner. Interestingly, PTH1-34 disappeared from blood faster after oral than after sc administration. Specifically, 2.5 and 5 mg PTH134 (containing 200 mg 5-CNAC) demonstrated Cmax and AUC0-last values closest to those of sc teriparatide 20 μg (Forsteo®). Mean+/-SD hPTH134 Cmax values were, respectively, 74+/-59, 138+/-101, 717+/-496, and 1624+/-1579 pg/mL for 1, 2.5, 5, and 10 mg doses of this peptide administered with 200 mg 5-CNAC; while mean+/-SD AUC (0-last) values were, respectively, 30+/-40, 62+/-69, 320+/-269, and 627+/-633 h*pg/mL. The corresponding estimates for teriparatide 20 μg sc were 149+/-35 for Cmax and 236+/-58 for AUC (0-last) Ionized calcium remained within normal limits in all treatment groups except for 3 isolated events. Nine subjects withdrew due to treatment-related AEs. Of those, seven were taking PTH134 2.5 or 5 mg: three withdrew for symptomatic hypotension (two of whom were in the 200 mg 5-CNAC group), three because of delayed vomiting (two from the 200 mg 5-CNAC group), one was proactively withdrawn by the investigator for symptomatic hypercalcemia (receiving 2.5 mg/100 mg 5-CNAC) at slightly supra-normal total calcium but normal ionized serum calcium levels. One subject receiving teriparatide and one receiving placebo withdrew for symptomatic hypotension. No serious AEs were reported. In conclusion, the study demonstrated potential therapeutically relevant PTH1-34 systemic exposure levels after oral administration of PTH1-34 formulated with the absorption enhancer 5-CNAC. Doses of 2.5 and 5 mg of oral PTH134 achieved exposure levels closest to those of teriparatide 20 μg sc, with a comparable incidence of AEs in healthy postmenopausal women.